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TI Oxygen-dependent regulation of adipogenesis 
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TI Sequence of truncated transcription factor DEC1/Stral3 from 



human and mouse and their uses in adipogenesis and angiogenesis inhibition 
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PPAR-y t 
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TI Inhibition of PPARgamma2 gene expression by the HIF-1 regulated gene 
DEC1/Stral3 : A mechanism for regulation of differentiation by 
hypoxia. 
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TI Inhibition of PPAR.gamma.2 gene expression by the 

HIF-l-regulated gene DEC1/Stral3 : a mechanism for regulation of 

adipogenesis by hypoxia 
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L5 ANSWER 12 OF 12 CAPLUS COPYRIGHT 2 0 07 ACS on STN DUPLICATE 2 

AB Cellular differentiation involves transcriptional responses to 

environmental stimuli. Adipocyte differentiation is inhibited under 

hypoxic conditions, indicating that oxygen (02) is an important physiol. 

regulator of adipogenesis. Hypoxia inhibits PPAR.gamma.2 

nuclear hormone receptor transcription, and overexpression of PPAR 

y2 or C/EBPP stimulates adipogenesis under hypoxia. Mouse 

embryonic fibroblasts deficient in hypoxia- inducible transcription factor 

la (HIF-la) are refractory to hypoxia-mediated inhibition of 

adipogenesis. The HIF-i-regulated gene DECl/Stral3, a member of 

the Drosophila hairy/Enhancer of split transcription repressor family, 

represses PPAR.gamma.2 promoter activation and functions as an 

effector of hypoxia-mediated inhibition of adipogenesis. These data 

indicate that an 02 -sensitive signaling mechanism regulates adipogenesis. 

Thus, agents that regulate HIF-1 activity or 02 sensing may be used to 

inhibit adipogenesis and control obesity. 

AN 2002:225678 CAPLUS <<L0GINID : : 20070725>> 

DN 136:338236 

TI Inhibition of PPAR.gamma.2 gene expression by the 

HIF-l-regulated gene DEC1/Stral3 : a mechanism for regulation of 
adipogenesis by hypoxia 

AU Yun, Zhong; Maecker, Heather L.; Johnson, Randall S.; Giaccia, Amato J. 
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94305, USA 

SO Developmental Cell (2002), 2(3), 331-341 
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TI Inhibition of PPARgamma2 gene expression by the HIF-1 regulated gene 
DEC1/Stral3: A mechanism for . regulation of differentiation by 
hypoxia. 

AU Yun, Zhong [Reprint author]; Maecker, Heather L.; Johnson, Randall S.; 

Giaccia, Amato J. 
CS Stanford University School of Medicine, Stanford, CA, USA 
SO Proceedings of the American Association for Cancer Research Annual 

Meeting, (March, 2002) Vol. 43, pp. 1024. print. 
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AB Fasting triggers a series of hormonal cues that promote energy balance by 
inducing glucose output and lipid breakdown in the liver. In response to 
pancreatic glucagon and adrenal Cortisol, the cAMP- responsive 
transcription factor CREB activates gluconeogenic and fatty acid oxidation 
programs by stimulating expression of the nuclear hormone receptor 
coactivator PGC-1 (refs. 2^5). In parallel,- fasting also suppresses lipid 
storage and synthesis (lipogenic) pathways, but the underlying mechanism 
is. unknown. Mice deficient in CREB activity have a fatty liver phenotype. 
and display elevated expression of the nuclear hormone receptor 
PPAR-y, a key regulator of lipogenic genes. CREB inhibits 
hepatic PPAR-y expression in the fasted state by 

stimulating the expression of the Hairy Enhancer of Split (HES-1) gene, a 
transcriptional repressor that is shown here to be a mediator of fasting 
lipid metabolism in vivo. The coordinate induction of PGC-1 and repression of 
PPAR-y by CREB during fasting provides a mol . rationale for 
the antagonism between insulin and counter-regulatory hormones, and 
indicates a potential role for CREB antagonists as therapeutic agents in 
enhancing insulin sensitivity in the liver. 
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TI CREB controls hepatic lipid metabolism through nuclear hormone receptor 
PPAR-y 

AU Herzig, Stephan; Hedrick, Susan; Morantte, Ianessa; Koo, Seung-Hoi; 

Galimi, Francesco; Montminy, Marc 
CS Peptide Biology Laboratories Salk Institute for Biological Studies, La 

Jolla, CA, 92037-1002, USA 
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L5 ANSWER 9 OF 12 CAPLUS COPYRIGHT 2007 ACS on STN DUPLICATE 1 

AB The invention provides protein sequences of truncated transcription factor 
DEC1/Stral3 from human and mouse, which lacks the DECI/Stral3 
repressor domain. The disclosure provides compns . comprising one or more 
DECI/Stral3 fragments of capable of inhibiting PPAR . gamma . 2 
promoter activity. These fragments, e.g. the basic helix loop helix 
domain or amino acids 1-141, have substantially the same PPAR 
y2 promoter repressing activity as the full length polypeptide. The 
present disclosure relates to methods and compns. for hypoxia-mediated 
adipogenic inhibition . The present disclosure provides methods of . 
inhibiting adipogenesis comprising contacting a cell with a fragment of 
DEC1/Stral3. The invention further relates to methods and compns. 
of inhibiting angiogenesis in a tumor comprising contacting a tumor or 
tumor cell with a DEC1/Stral3 agonist. 
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AB Hypoxia is a physiol. regulator of adipogenesis . Nevertheless, it can 

potentially play a significant role in the differentiation of many other 
cell types. The effects of hypoxia on oxygen-dependent regulation of 
PPAR, C/EBP and DEC1/Stral3 gene expression and 

adipogenesis are presented. The regulation of adipogenesis by hypoxia 
serves as a model for future research in understanding how the cellular 
microenvironment regulates cell differentiation during both embryogenesis 
and development of adult stem cells. 
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DN 141:409025 

TI Oxygen -dependent regulation of adipogenesis 

AU Swiersz, Lillian M. ; Giaccia, Amato J.; Yun, Zhong 

CS Department of Gynecology and Obstetrics, Stanford University, Stanford, 
CA, 94305, USA 

SO Methods in Enzymology (2004), 381(Oxygen Sensing), 387-395 

CODEN: MENZAU ; ISSN: 0076-6879 
PB Elsevier 
DT Journal 
LA English 
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L5 ANSWER 7 OF 12 IFIPAT COPYRIGHT 2007 IFI on STN 

AB The present invention provides methods and compounds for regulating fat 
metabolism and achieving fat homoeostasis in a subject. Methods and 
compound for regulating body weight, reducing body fat, and inducing 
weight loss are also provided, as are methods and compounds for treating 
or preventing obesity and for preventing or treating conditions 
associated with altered fat metabolism including, e.g., obesity, 
diabetes, atherosclerosis, etc. 
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11 Figure (s) . 

FIGS. 1A, IB, and 1C show levels of leptin in human cell culture media 
following treatment with various compounds of the invention. Cell lines 
shown in the figure are preadipocytes , adipocytes, human foreskin 
fibroblasts (HFF) , human microvascular endothelial cells (HMEC-1) , human 
umbilical vein endotheial cells (HUVEC) , human hepatocellular carcinoma 
cells (Hep 3B) , adenovirus -transformed fetal kidney epithelium cells 
(293A) , and cervical epithelial carcinoma cells (HeLa) . 

FIGS. 2A and 2B show increase in expression of genes encoding proteins 
involved in fat metabolism and distribution in liver of animals treated 
with a compound of the invention. FIG. 2A shows expression of various fat 
metabolism genes, including apolipoprotein A- IV, acyl CoA thioesterase, 
carnitine acetyl transferase, and insulin- like growth factor binding 
protein (IGFBP)-l. FIG. 2B shows expression of the plasminogen activator 
inhibitor (PAD -1- gene . 

FIGS. 3A, 3B, and 3C show changes in expression of genes encoding factors 
involved in cellular response to fatty acids and triglycerides. FIG. 3A 
shows changes in expression of DECl/ Stral3 over time following 
treatment with a compound of the invention. FIG. 3B shows increased 
expression of DECl/Stral3 in several tissues following 

treatment. FIG. 3C shows decreased expression of peroxisome proliferator 
activated receptor (PPAR) gamma following treatment with 
compounds of the invention. 
FIGS. 4A and 4B show changes in body and organ weight in animals treated 
with various doses of a compound of the invention. FIG. 4A shows 
dose -dependent retardation in weight gain in animals treated with a 
compound of the invention. FIG. 4B shows that the weight loss in animals 
is not due to loss of muscle and/or vital organ weight, as exemplified by 
the heart . 

FIG. 5 shows a dose -dependent reduction in visceral fat in animals treated 

with a compound of the invention. 
FIGS. 6A, 6B, and 6C show decreased body weight gain and abdominal fat pad 

weight in an animal model of diet -induced obesity upon treatment with a 

compound of the invention. 
FIG. 7 shows decreased serum triglyceride levels in an animal model of 

diabetes when treated with a compound of the invention. 
FIGS. 8A and 8B show dose -dependent HIF-1 alpha stabilization in cells 

treated with compounds of the invention. 
FIGS. 9A and 9B show induction of glucose tranporter-1 (GluT-1) and 

aldolase in cells treated with compounds of the invention. 
FIGS. 10A, 10B, and 10C show increase in expression of genes involved in 

glucose regulation in the kidney, liver, and lung, respectively, in 



animals treated with a compound of the invention. 
FIG. 11 shows dose response for oxygen consumption in cervical 
adenocarcinoma (HeLa) and transformed fetal kidney (293A) cells treated 
with a compound. 
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AB Oxygen is the most important factor for . the appropriate regulation of 
multiple energy homeostasis and cell differentiation. Although 
hypoxia- induced signaling cascades have been intensively studied, the mol . 
mechanism by which hypoxic signals suppress adipocyte differentiation is 
unclear. Here, we demonstrated that repression of adipocyte 
differentiation by hypoxia and HIFlct- or Stral3 -overexpression was 
not associated with HDACs . Furthermore, HDACs did not affect inhibitory 
effect of Stral3 on PPAR. gamma, promoter activity, although the 
hypoxia- induced suppression of adipogenesis was accompanied with reduced 
acetylation of histone H3 and H4 at the PPAR. gamma, promoter. 
Instead, we revealed that hypoxic circumstances biphasically activated 
AMPK and concomitantly blocked clonal expansion of preadipocytes , which is 
an indispensable step for early phase of adipocyte differentiation. Taken 
together, these results suggest that hypoxic condition attenuates 
adipocyte differentiation by inhibition of PPAR. gamma. 

expression in a HDAC- independent manner and by activation of AMPK which 

impairs clonal expansion phase. 
AN 2005:583396 CAPLUS <<LOGINID :: 20070725 >> 
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TI Hypoxia inhibits adipocyte differentiation in a HDAC -independent manner 
AU Kim, Kang Ho; Song, Min Jeong; Chung, Jieun; Park, Hyunsung; Kim, Jae Bum 
CS Department of Biological Sciences, Seoul National University, Seoul, 
151-742, S. Korea 

SO Biochemical and Biophysical Research Communications (2005), 333(4), 
1178-1184 

CODEN: BBRCA9; ISSN: 0006-291X 
PB Elsevier 
DT Journal 
LA English 
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L5 ANSWER 4 OF 12 IFIPAT COPYRIGHT 2 007 IFI on STN 

AB According to the disclosure hypoxia-mediated adipogenic inhibition 
involves the repression of PPAR gamma 2 expression and its 
activity is a common mechanism for adipogenic inhibition by a variety of 
stimuli. The present disclosure relates to methods and compositions for 
regulating adipogenesis. The disclosure provides compositions comprising 
one or more DEC1/Stral3 fragments of capable of inhibiting 
PPAR gamma 2 promoter activity. These fragments, e.g. the basic 
helix loop helix domain or amino acids 1-141, have substantially the same 
PPAR gamma 2 promoter repressing activity as the full length 
polypeptide. The present disclosure provides methods of inhibiting 
adipogenesis comprising contacting a cell with a fragment of DEC1 
/Stral3. The invention further relates to methods and compositions of 
inhibiting angiogenesis in a tumor comprising contacting a tumor or tumor 
cell with a DEC1/Stral3 agonist. 
AN 11043410 IFIPAT; IFIUDB ; IFICDB <<L0GINID : : 2 007072 5 >> 
TI METHODS AND COMPOSITIONS FOR REGULATING ADIPOGENESIS 
INF Giaccia; Amato J, Stanford, CA, US 

Yun; Zhong, Redwood city, CA, US 
IN Giaccia Amato J; Yun Zhong- 
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GOVI This invention was made with government support under National Institutes 
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rights in the invention. 
CLMN 3 3 - 
GI 7 Figure (s) . 

FIG. 1. Hypoxia inhibits adipogenesis 

FIG. 2. HIF-1 is required for hypoxia-mediated inhibition of adipogenesis 
MEFs with HIF-1 alpha alleles flanked by loxP sites were incubated with 
ere -adenovirus (Cre) or control adenovirus (Control) and induced to 
differentiate as described. CoC12 or DFO was added at the indicated final 
concentrations for the entire course of treatment. Cells were stained on 
Day 7 and photographed (x2 0) . 

FIG. 3. Hypoxia modulates" the expression of PPAR gamma 2, C/EBP 
beta and C/EBP delta 

FIG'. 4. Ectopic expression of C/EBP beta or PPAR gamma 2 
restores the adipogenic potentials of 3T3-L1 cells under hypoxia. 

FIG. 5. DEC1/Stral3 expression is regulated by 02 tensions via 
HIF-1 

FIG. 6. DEC1/Stral3 represses PPAR gamma 2 promoter 
activity 

FIG. 7. Ectopic expression of DEC1/Stral3 inhibits 
differentiation of 3T3-L1 preadipocytes 
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